Binding of [3H]bryostatin 4 to protein kinase C.
The bryostatins represent a unique class of activators of protein kinase C (PKC) which induce only a subset of the responses typical of the phorbol esters and block those responses to the phorbol esters which they themselves do not induce. To better understand the interaction of the bryostatins with PKC, we have synthesized [26-3H]bryostatin 4 and characterized its binding to PKC. [3H]Bryostatin 4 and [3H]phorbol 12,13-dibutyrate ([3H]PDBu) differed markedly in their binding to PKC reconstituted with phosphatidylserine (PS). The binding affinity of [3H]bryostatin 4 under these conditions was too high to measure and the rate of release of bound bryostatin was much slower than that of the phorbol esters, with a half-time of several hours. These properties caused bryostatin 1 to appear to inhibit [3H]PDBu binding under these conditions in a non-competitive fashion. Both the high potency and the slow rate of release of the bryostatins may contribute to their unique pattern of biological activity. By reconstituting PKC in a mixture of 1.5% Triton X-100:0.3% PS, we were able to establish reversible conditions for [3H]bryostatin 4 binding. Under these latter conditions, binding of [3H]bryostatin 4 was competitively inhibited by PDBu, consistent with both the bryostatin and phorbol esters binding to PKC in a qualitatively similar fashion. Binding affinities to PKC isozymes alpha, beta, and gamma were compared and little difference was found, suggesting that differential recognition by these isozymes does not account for the unique biological activity of the bryostatins.